Introduction
Implicit or explicit recognition of the need to ration care has contributed to the formation of institutions in a number of countries (e.g. National Institute of Health and Clinical Excellence (NICE) in the UK) whose duties include evaluating whether new health technologies should be provided by publicly funded health care systems. Underpinning these decisions is some measure of the benefit of the health technology evaluated; typically the Quality Adjusted Life Year (QALY), a measure which combines the impact of health changes on both health related quality of life (QoL) and life-years. Quantifying health gains in this manner allows decision making across a range of health programmes that maximises health gain (as assessed in QALYs) for a given health care budget. It also provides a measure to examine whether the distribution of health gains across society is equitable. 
This paper reports selected results from the EuroVaQ study (European value of a QALY).
EuroVaQ was funded by the European Commission to test different ways of deriving a monetary value of a QALY through surveys of the general public. (17) Two novel internet delivered surveys were developed and completed by 39,459 respondents across ten countries; Denmark, France, Hungary, Netherlands, Norway, Palestine, Poland, Spain, Sweden, UK. Two main elicitation approaches were used, the 'direct' and the 'chained' approach, of which only the former is relevant to this paper. Both approaches involved eliciting respondents maximum WTP for a health gain using an open-ended payment system. In the 'chained' approach respondents completed a standard gamble or time trade-off exercise to value a health state.(18) They were then presented with varying risks or durations of that health state such that the overall health gain was 0.05 or 0.1 QALYs. In contrast, the 'direct' approach comprised scenarios offering health gains of predominantly 1 QALY.
We report results from five questions from the direct questionnaire which were designed to allow comparison of WTP for different types of QALY (QALYs comprised of different Qol gains and life extensions). At the time of the study the Principal Investigator was based at Newcastle University in England and the project met the requirements of that University's Faculty of Medicine Ethics committee.
Methods
The 'direct' survey avoided reference to specific health states and aimed to minimise cognitively challenging valuations. Conducting the survey over the internet increased the potential sample size and allowed questions to be customized to individual respondent characteristics (such as age and life expectancy), whilst maintaining the same nominal health gain. Respondents were presented with health gains of predominantly one QALY.
This contrasts with the more common approach where respondents are presented with a very small QALY gain, usually in a risk-based format, which requires multiplying up appropriately. This direct approach was developed as a response to the methodological limitations of previous research which include limited discrimination between small risks, and unwillingness to state a valuation for certain but small health gains. 
Health gains valued
The five WTP questions which are the focus of this paper are highlighted in bold in Table I .
Each presented a 1 QALY gain. With the exception of question C each question was presented as a health gain which would arise in a year's time. Two of the five questions (A and B) offered an improvement in QoL, a gain of 0.25 QALYs over four years (0.25*4) and a gain of 0.1 QALYs over ten years (0.1*10) respectively. The remaining three questions offered an extension of (conscious) life of one QALY. Question C (LEend) described an extension of one QALY at the end of respondents' stated life expectancy; the other two offered an extension of conscious life, but in scenarios in which the gain occurred now rather than in the future. These latter two questions were specifically designed to aid comparison with questions offering a gain in QoL by ensuring the health gains commenced at the same point in time. Question E (terminal) placed respondents in a scenario of a terminal illness. Question D (coma) presented respondents with a scenario in which they were facing a period in a coma on the assumption that time spent in a coma is equivalent to a shortening of life by that amount of time. The coma scenario was perhaps more contrived than the other questions. However, it was intended to elicit a value for a gain in longevity occurring in the near future and hence more comparable to the remaining questions than question C (LEend). The five questions, along with the remaing questions in the direct questionnaire, are summarised in Table 1A of the appendix.
There is evidence in the literature of higher valuation on life extensions compared to health gains arising from quality of life improvements. (7, 8) However, the QALY gained in question C 
Question framing
First, respondents were introduced to the notion of measuring health on a visual analogue scale presented as a "health thermometer" ranging from death (zero) to full health (100). A screen shot of question A (0.25*4) is displayed in Figure 1 . In this example a 52 year old who expects to live to 80 years of age has rated her health at 90 points. She is presented with the prospect of an illness which results in a loss of 'health' of 25 points (i.e. dropping to 65 on the thermometer) commencing in one year and lasting for four years. (We assume that a 25 point loss in health, over four years and on a 0-100 scale where 0=death and 100=full health, amounts to a one QALY loss). The respondent was then asked if she would pay anything to avoid the health loss. Payments were 'out-of-pocket', and respondents were
encouraged to consider what they would be able to pay after thinking about their current income and savings and the possibility of a loan. If the respondent answered 'yes', a series of payment cards would appear at random on the screen and the respondent would be asked to sort them (via 'clicking-and-dragging' using the computer mouse) into amounts she definitely would pay, amounts she definitely would not pay and amounts about which she was unsure. The maximum card value the respondent definitely would pay and the minimum she definitely would not pay were then summarised, and the respondent asked to state her maximum WTP in an open ended response constrained by the summarised range.
Nineteen cards ranging from £10 to £300,000 were converted into the respondents' local currencies (with currencies converted at 2008 purchasing power parity rates). If the respondent declined to pay to avoid the health state she was asked to indicate reason(s) from a set of pre-coded responses or using a free text option.
The remaining four questions reported here were presented in a similar manner. Question C (LEend) offered respondents the opportunity to buy an increase in life-years equivalent to one QALY. The duration and timing of the gain varied according to respondents' reported health and age at which they expected to die. Hence a respondent reporting a health of 60 and expecting to die at age 75 would be offered 20 months of additional life commencing at age 75. In question E (terminal) respondents were presented with the opportunity to delay imminent, premature death from a life threatening disease. The duration of the delay was adjusted according to the respondent's own health so that the health gain amounted to one QALY. A screen shot of this question is displayed in Figure 2 . Finally, question D (coma)
presented respondents with a scenario in which the individual would slip into a coma for an amount of time equal to one QALY, whereby the QALY would be lost imminently.
Respondents were asked to assume that following the coma they would return to their current state of health and 'pick up where you left off'.
Respondents were excluded from question A (0.25*4) or B (0.1*10) if their resulting QoL would have fallen below 10 points. Respondents indicating that they expected to live less than six years were directed to another version of the questionnaire which included only questions offering health gains of short duration, and excluded question E (terminal). They are not reported here. Consequently, question E represented a scenario in which death would occur at least 6 years before respondents expected to die. Table I Version 4 contained all five questions described above with questions A (0.25*4) and B (0.1*10) appearing first and second in random order. They were followed by questions C (LEend) and D (coma); also in random order. Question E (terminal) was the final question.
Question ordering

Questionnaire Development and recruitment of subjects
Question feasibility and validity were examined using focus groups in which pilot respondents (n>50 from four European countries) provided detailed feedback prior to development of the electronic survey. The pilots took place in computer suites with support and observation from researchers and respondents' comments were audio-recorded.
Respondents were asked to comment on the credibility and clarity of the scenarios presented and their comments were used to refine and improve the presentation of questions. A prototype of the online survey was then tested in five countries and refined prior to launching the survey.
We aimed to recruit a sample of 1500 respondents per country, and for these to be sufficient number and types of respondents were achieved) standard response rates cannot be calculated. Drop-out rates for those commencing the survey were 32-48% across the nine European countries. These are higher than the typical rates for surveys from this company, which may reflect the complexity of the questions asked or the length of the questionnaire. Respondents were allocated to one of four questionnaire versions randomly until quotas for socio-demographic characteristics were achieved for each version in an attempt to achieve representativeness both within versions and across the entire sample.
Respondents from demographic strata for which a sufficient number of responses had been collected across all surveys were screened out. Respondent characteristics are tabulated in the appendix (Table 2A) . With the exception of Palestine, the final sample was broadly representative but with significant under representation of elderly females and lower-income groups in some European countries. The 300 responses received from Palestine were clearly unrepresentative and consequently we excluded them.
Data analysis
The use of open ended questions allowed determination of mean and median values using the raw data avoiding the need to fit a regression model. We report mean and median WTP for a QALY derived from each question. As is conventional in WTP studies, we excluded 'protest respondents' who were not willing to pay anything with the sole reason given that We tested whether responses differed by questionnaire version using a Kruskal-Wallis test.
We investigated whether differences arose due to differences in the likelihood of expressing All analysis was undertaken in Stata version 12.
Results
Around 8000 respondents answered each of the five questions (A to E) across the four questionnaire versions. Those electing not to pay for health gains ranged from 20% for question A (0.25*4) to 45% for question C (LEend) ( Table II) . A consistently small number (6-8%) of respondents were labelled protestors. The reasons for refusing to pay are tabulated in the appendix (table 3A) . (Table 4A ). The mean value for question D (coma) was approximately 75% higher than the mean for question A (25*4), and the mean value for question E (terminal) was about 50% higher than that for question D. The relative difference in medians across the three questions was smaller. Table IV 
Discussion
From the results, a mean value ranging from $10,000 to $30,000 can be placed on one extra QALY estimated in scenarios involving certainty. Respondents differentiate between gains in life years in the near future and gains in QoL reflecting patterns suggested in earlier work (7, 8) . The advantage of our study is that values are elicited directly from large samples of the public as opposed to being indirectly modelled (8) or elicited from physicians. However, the relatively large proportion of respondents electing not to pay for health gains might indicate that some respondents did not engage with the questionnaire. In this respect valuations obtained from an internet based survey may have less validity than a face-to-face questionnaire. Although active efforts were made to collect a representative sample we were constrained by the use of internet survey panels and struggled to recruit elderly women in some countries. It is possible that the exclusion of respondents who did not complete the questionnaire has introduced bias into estimated means and medians.
However, it seems less likely that the differences we find in the magnitude of WTP per QALY between questions are attributable to this. A further criticism that might be levelled at this approach is that valuations of large health gains are depressed by budget constraints. (36) Finally, we have assumed that the combination of 'VAS type' health ratings and duration, chosen to facilitate understanding of the questions, can be used to represent QALYs. This approach has been previously used in the derivation of QALY weights. (37) Evidence from across the four versions indicates a higher proportion of respondents electing not to pay when questions appeared later in the questionnaire, which might be attributable to respondent fatigue. This trend has been previously observed (38), and may explain the 
Conclusions
Results from the largest ever survey of the general public support previous findings of Tables   Table I. Questionnaire Table Key Could live with it It wouldn't be too bad/I could live with it.
8.
Get better anyway I would get better anyway, so it is not worth paying for the treatment.
Can't afford it
I do value the treatment, but I cannot afford to pay anything for it.
Govt should pay I do value the treatment, but do not want to pay because the government should provide health care.
Gain is too small
It's not enough of a gain to be of value to me.
May be dead then I may not live until that age, so it is not worth paying for treatment now.
Health poor during gain I may be in poor health at that age, so it is not worth paying for treatment (life extension)/If I was going to die this would only be paying to prolong my death (terminal illness)
Wish to leave legacy I am thinking about my family/partner -I would want to leave the money to them.
* Respondents not restricted to one answer, hence row totals exceed 100%
Regression of WTP responses on patient characteristics
The distribution of WTP response data was both highly skewed and included significant zero values. Consequently, regression analysis for each question was undertaken in two parts. The proportion of zero valuations was modelled as a function of respondent characteristics and questionnaire version using Logit regression. The distribution of positive response data was approximately normal after log transformation. Hence, positive WTP values were modelled using OLS regression after conversion to USD and log transformation. We found no evidence of heteroskedasticity in the log transformed data (p = 0.9). However, we chose to cluster on country, thus ensuring that we estimated robust standard errors.
We pre-specified the inclusion of the following covariates: age, sex, income, education, social class, household size, initial health (as reported by respondent's on the 'thermometer') and included dummy variables indicating questionnaire version and question ordering. Within each country respondents were assigned to quintiles on household income with a sixth category for respondents who failed/refused to state their income. Respondents were assigned to three levels of education based on whether they had completed compulsory education only; some further education; or had completed a degree or equivalent. Household size was analysed as the OECD coefficient which sums a score of one for the first household member; 0.5 for additional members aged over 13; and 0.3 for children under 14. Social class was assigned using ESOMAR categories which are based on job description and age on leaving education (European Society for Opinion and Marketing Research. Standard demographic segmentation. A system of international socio-economic classification of respondents to survey research 1997. Available at www.esomar.org)
An area of potential concern was the risk of endogeneity for the variable reporting respondents' health. Respondents' reported health influenced the presentation of each health gain to that respondent via the customisation of the questions. We tested for this with a Durbin-Wu-Hausman test and found no evidence of endogeneity (p = 0.2). The results of the Logit and OLS regressions for each of the questions are tabulated below. 
